The combined effects of grain boundary, external surface and background scattering (Mayadas and Shatzkes model) are considered. Theoretical expressions of the transverse and longitudinal strain coefficient of resistance of monocrystalline and polycrystalline films are calculated. These general formulae agree with those previously proposed for infinitely thick polycrystalline films.
INTRODUCTION
Several sets of experimental data on the strain dependence of the electrical resistivity of thin conductive [1] [2] or thin metallic [3] [4] [5] [6] films have been reported in the past few years. The theoretical aspects of the changes in electrical resistance with applied strain have been extensively investigated 1-4'6-12 for thin continuous films whose resitivity exhibit FuchsSondheimer 13 size effect. Recently it has been observed that in thin evaporated metal films, the grains have a columnar shape [14] [15] [16] and that the grain-boundaries effect on film resistivity cannot be considered as negligible.
Hence, in order to interpret their experimental data on aluminum films, Mayadas 
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The values of the strain coefficients 3"gT and 3"gL of a polycrystalline film are constant with film thickness, T and 3'L (calculated from Eqs. (23) and (24) (Figures 3 and 4 ).
The effect of the grain-boundary reflection coefficient r on the longitudinal strain coefficient, as shown on Figure 5 , is marked. It is reasonable to assume that infinitely thick polycrystalline or monocrystalline films are unsupported. Hence, the gauge factors of such films may be written:
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For monocrystalline films the a parameter is observed to be a function of thickness t and is found to be equal to 0 when the thickness becomes infinite.
Thus, for an infinitely thick monocrystalline film it is easy to verify by making the substitution a 0 into Eq. (25) and (26) For unsupported films Eqs. (27) and (28) Eqs. (27) to (30) can be evaluated numerically with a digital computer.
We can compare the relations to those given by It is the purpose of this section to discuss the advantage or disadvantages of using as strain devices thin metal films whose transport parameters can be described by the Mayadas-Shatzkes model.
Theoretical relations show that relatively thick monocrystalline films have values of the gauge factors lower than those of the bulk material. This is in good agreement with the experimental results of authors who have studied the strain sensitivity of thin evaporated metal films with monocrystalline structure. It has been suggested that these results were probably due to the grain boundary scattering contribution to the resistivity; however when the grain boundary reflection coefficient r remains lower than 0.2, the difference between bulk and film gauge factor is about 10% in this range of thickness and no marked discrepancy could be observed. When the metallic layer is very thin, the change in electrical resistance with applied strain is strongly modified by both grain and external boundaries scatterings; for thin films whose structure is continuous even for reduced thicknesses equal to 0.5, the ratio of the bulk to the film gauge factor decreases with increasing values of the boundary reflection coefficient r.
As 
Values of the ratio fl/3b versus t are reported on Figure 6 . The inspection of Figure 6 shows that the f'dm T. 
